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Forward

This unit of instruction has been designed especially for
use with freshman and sophomore vocational agriculture students.
For your convenience, the material has been prepared to fit into
a three ring, loose-leaf notebook. Other material that is
prepared to accompany this unit of instruction will be prepared
in a similar manner.

The instructor should study the entire unit carefully before
attempting to teach any of the lessons. The key concepts that
should be presented to meet the objectives of the Montana core
curriculum are included; however, all material that would be
applicable may not be provided. Each instructor should look for
ways to incude local examples where possible and appropriate.

Some handouts and visual materials are included with each
lesson. Here again, each teacher may have additional
illustrative material that would be appropriate. It is also
important that all references listed at the end of each lesson be
available for the students to use at all times. The lesson
content is based on the references listed.

Special thanks is given to Mr. Jim Larson, Vocational
Agriculture Instructor, Custer High School, Custer, Montana who
prepared the initial material included in this unit of
instruction-
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UNIT PLAN

UNIT: Basic Electricity in Agricultural Mechanics
Situation:
All producers and agribusiness owners and managers use elec-
trical energy in their business. Hardly a day will go by
without almost every employer or employee using electrical
energy in one way or another. 1In the future, more rather
than less electrical energy will be used.
A basic understanding of electricity will be valuable to
anyone using this source of energy. Such knowledge and
skill will help a person use electricity more efficiently
while conserving energy.
Airs and Goals:
1. To define the common terms a layman should know when
working with electrical power.
2. To describe how electricity is produced.
3. To perform the mathematical calculations needed to
measure electrical energy.
4. To demonstrate the ability to perform the basic skills
needed to utilize electricity.
5. To calculate electrical costs.
6. To demonstrate a basic knowledge of electrical safety.
Lessons:

1. wWhat is Electricity and the Electron Theory?

2. Understanding Electrical Terms and Symbols.

3. ©Safety Practices Used with Electricity

4. Electricity from Generating Plant to the Farm.
5. Electrical Tools, Equipment, Wire and Controls.
6. Types of Electrical Circuits.

7. Practical Wiring Applications.

8. Calculating Electricity Using Ohm’s Law.




Student Activities:

1. Prepare a cross-word puzzle using electrical terms.
2. Wire series and parallel circuits.

3. Complete wiring diagrams.

4. Calculate the cost of electrical energy.

5. 1Identif; electrical tools and wiring material.

6. Wire electrical switches and outlet

Teacher Activities:

l. Arrange for a field trip to an electrical generating
plant.

2. Order film and reference material relating to electrical
power .

3. Prepare a variety of wiring diagrams for class use.

4. Gather electrical supplies needed to complete student
exercises,

5. Build wiring boards as needed.
References:
Turner, Howard J., Understanding Electricity and Electrical

Terms. American Association for Vocational Instructional
Materials, Athens, Georgia, 1981

Mix, Floyd M., House Wiring Simplified, Goodheart Willcox
Co., Inc., South Holland, Illinois.

Cobin, Thomas, Maintaining the Lighting and Wiring System,
American Association for Vocational Instructional
Materials, Athens, Georgia, 1980.

Parady and Turner, Electric Energy, American Association
for Vocational Instructional Materials, Athen, Georgia,
1976.

Calvin, Thomas, Electrical Wiring, Student Handbook,
American Assoclation for Vocational Instrucitonal
Materials, Athens, Georgia, 1983.

L o+ Agricultural wWiring Handbook,Agricultural
Marketing Division, Edison Electric Institute, 90 Park
Avenue, New York, NY, 10016.

» Maintaining the Lighting and Wiring System,
(Transparency Masters), American Association for Voca-
tional Instructional Materials, Athens, Georgia.
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UNIT: Basic Electricity

Lesson 1: What is Electricity and the Electron Theory?

. Need:

The more a person knows about electricity, the more he/she
appreciates the importance of this source of power. Also,
and understanding of electricit> will help one understand
tue advanced applications of electrical power.

Objectives:

l. Following this lesson, each student will be able to |
explain what electricity is and how 1: travels from one |
place to another.

2. Using the electron theory, diagrams, and charts each |
student will be able to discuss how protons and elec-
trons produce electricity.

3. Followirg this lesson, the student will be able to
identify the methods of producing electricity which
include steam generators, water generators, and nuclear
generators.

Interest Approach:

Askx each student to draw what electricity looks like. Hand

out a piece of cord wire to each student and ask each to
. identify the electiicity in the wire. Now discuss - "What

is electricity?" How does it get from point A to Point B.

Key questions, problems Teaching techniques and
concerns information
1. What is electricity? a. It is a convenient & controllable

form of energy used to produce
heat, light, and power.

b. It is electrons flowing from one
atom to another. (refer to
definitions page for electron
and atom,

2. What is an atom? a. Atoms are made up of electrons
and protons.

b. Protons cluster together to form
tihe nucleus of an atom. Each pro-
ton has a (+) charge. The nucleus
is the center of an atom.{OH-1)

(OH+=2)




Electrons are negatively charged
(-) and move at high speeds in
orbital layers around the nucleus.
({OH-3)

' d. The electrons are kept in those
orbits because protons attract or
pull them. (OH-4)

3. What is a neutvral atom? a. Atoms which contain exactly the
same number of electrons and pro-
tons are called neutral atomns.

4. What are conductors? a. Conductors are mater.als which
allow electrons to move freely.
Examples are copper, aluminum,
silver and most other metals.

5. Why is copper a good a. Copper has 29 protons and 29
conductor? electrons.

b. Electrons in the outer layer are
not held nearly as tightly as
those in the inner layers, thus
they are jarred loose very easily.
(OH-5)

Cc. If an electron gets loose from oae
atom of copper and goes to another
then both atoms become unstable.

. d. When these atoms are short elec-
trons, they rob them from an
electron which has too
many. (OH-6)

e. Copper atoms can lose or gain
electrons very easily, thus
causing a chain reaction which
causes a flow of electricity.

6. How is electricity a. Electricity is produced by con-
produced? trolling the movement of these
electrons along a conductor.

b. A generator is turned by some
outside force, such as steam or
water. (QH-7)

C. The generator forces electron
loose from some atoms and forces
them onto other atoms.

d. Electrons then begin to move along
a wire to fill the needs of those
atoms left short of electrons.




a 7. What are the ways in
which electricity is

produced?

Application and Followup:

The forced movement of electrons
in one direction or another is
what is known as a flow of
current.

Electricity may be produced by:
generators turned by steam - using
some sort of fuel such as coal,
fuel or wocd; generators turned by
water, generally called hydro-
electric power; or generators
turned by the use of nuclear power

1. Hand out a worksheet and have students identify the terms
and explain how electricity is produced by completing the

charts.

References:

AAVIM, Understanding Electricity & Electrical Terms




THE CENTER OF THE ATOM CONTAINS ONE
OR MORE PROTONS
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OH-2

'NUCLEUS OF AN ATOM

e —— e

PROTONS CLUSTER TOGETHER TO FORM THE NUCLEUS

CF AN ATOM
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. OE-3

ELECTRONS TRAVEL
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ONE OR MORE ELECTRONS TRAVEL IN ORBIT AROUMND
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OH-4

PROTONS AND ELECTRONS

A NEUTRAL ATOM HAS EXACTLY AS MANY ELECTRONS
REVOLVING AROUND THE WUCLEUS AS IT HAS PROTONS
IN THE NUCLEUS




04-5

COPPER ATOM

THE ELECTRON IN THE OUTER ORBIT OF A COPPER
ATOM IS LOOSELY HELD,




® OH-6
- ELECTRONS MOVE

IT IS POSSIBLE TO ROB SOME ELECTRONS CAN BE FORCED
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FLOW OF CURRENT

NEGATIVELY CHARGED 47 W
electron gain
( 9 8 /_.4

bWt sy e

UPPER WIRE
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POSIFIVELY CHARGED
{electron loss)

WHEN ELECTRONS ARE FORCED TO MOVE FROM ONE ATOM TO ANOTHER, THE
MOVEMENT IS KNOWN AS A “FLOV OF CURRENT.”




UNIT: Basic Electricity
lesson 2: Understanding Electrical Terms and Symbols
Need:

A basic understanding of the makeup of the atom is necessary
before a student can understand electricity.

Objectives:

1. Without the aid of a reference, each student will be able
to write the correct definition for each of the following
terms: watts, volts, amperes, circuit, ohms, resistance,
direct current, insulator.

Given a wiring diagram, each student will be able to
complete the schematics using the correct electrical
symbols.

Interest Approach:

Run off copies of a wiring diagram or e.ectrical plan for a

house or your school and ask your students the fol lowing

questions:

l. How many outlets are in the plan?

2. Where is the service entrance panel?

3. Where is the range outlet located?

Continue the discussion. Impress upon the students the need

for a good plan and being able to read the electrical symbols
. that are found on electrical plans.

Note: A good technique would be to assign each student one
or more terms, have them read about the term(s) and have them
definite the term to the other members of the class.

Key questions, problems Teaching techniques and
conceins information

. e - — -— -_—

1. Define the following

terms:
a. Volts 3. A measure of electrica’
pressure. (OH~1)
b. Amps(amperec) b. A measure of electrical
flow. (0OH=~2)
C. Ohms ¢c. A measure of electrical

resistance. (OH-3) (OH-4)




d. watts d. Tells how much electricity
is being used.
Kilowatt~- 1000 watts
' Kilowatt hour- 1000 watts

used 1n one hour.
Electricity is sold in
this unit.

e. Resistance e. Electrical friction or
tendency of a conductor
(wire) to keep electricity
from passing through it.

f. Circuit f. A complete path for
electricity to follow.
(OH=-5)

g. Switch g. A device for controlling

the flow of current in an
electrical circuit by
opening and closing the
circuit.

h. Direct Current DC h. Current which flow. in one
direction only.(OH-6)

i. Alternating Current AC i. Electricity flows first in
one direction and then the
other. Each two reversals

of flow is called a
cycle. The number of

Cycles/second is called

frequency.
J. Insulator j. Material which will not
conduct electricity.
2. what symbols are used a. Hand out a copy of =lect-
in a wiring diagram? rical symbols or use as an
overhead.

b. Hand out a copy of the
house wiring diagram and
discuss how the symbols
are used.

Application and Followup:
1. Hand out a worksheet on definitions.

2. Hand out a copy of a wiring diagram which needs to be
completed.

3. Give a quiz over the definitions and symbols to check
students ’ progress.

19
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4. Divide the class into groups and have them develop a
crossword puzzle using electrical terms.

‘ AAVIM, Understanding Electricity & Electrical Terms
Goodheart/Wilcox, House Wiring Simplified

References




COMMON ELECTRICAL TERMS

ELECTRICITY- LIGHT, HEAT, POWER

AMPERE (AMP)- RATE OF FLOW (WATER-
GAL /MIN)

VOLT (V)- PRESSURE (LBS/SQ IN)
WATTS (W)- POWER (HP)
KILOWATT (KW)- 1000 WATTS

KILOWATTHOUR (KWH)- 1000 WATTS USED IN
ONE HOUR

WATTS= VOLTS X AMPS

_ WATTS _ WATTS
AMPS= S oLTs VOLTS= — " ups

21




WATER SYSTEM - ELECTRIC CIRCUIT

GRAIN
MiLL

PRESSURE
(Gals. per Sq. Inch)

07 |

e P N _.__ ¢ WATER WHEEL TURNING,
~ ‘ i RATE OF Fl.ow o (Work Done)
0% (GOI Der Mlnuto)

FUSE BOX SWITCH APPLIANCE
PRESSURE < = X HOT WIRE

(Voits) ) RATE OF FLOW g

(Amperes)
- e — —+ —- - —

NEUTRAL WIRE ,
‘ NEUTRAL WATTS
(Work Done)
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VOLTAGE IS A MEASURE OF ELECTRICAL
PRESSURE ON A CIRCUIT

GENERATOR

24




®
AN AMMETER MEASURES THE ¢

CURRENT (ELECTRON) FLOW IN A CIRCUIT

N




SIMPLE CIRCUIT

S-HO |

Q 27
CRIC 26




OH-6

@
ALTERNATING AND DIRECT CURRENT
DIRECT CURRENT
+
t VOLTS /
0
TIME
@®
ALTERNATE CURRENT
1
.
| TIME
VOLTS | 0 ‘
|
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([ HANDOUT #1

ELECTRICAL SYMBOLS

Electrical symbols, Fig. Y-5, are the electrician’s system of “shorthand.” They
provide a simple way to show on building plans, the electrical service to be provided,
and where outlets and switches are to be installed. The use of electrical symbols is

. shown in Fig. 9-6.

C CEILING OUTLETS SPECIAL PURPOSE l FOUR-WAY SWITCH
> FOR FIXTURES & (SEE SPECS.) 54
® oraoumer IS, SWITCN WITH PILOT LIGNT
.
WALL FIXTURE OUTLET )
CEILING LIGHT .
I Fistuee [ rumsurron
CEILING OUTLET wiTh
Of'} PULL swiTCH PULL CHAIN LIGHT
@ FIXTURE > e
WALL OUTLET wiTH
I'Qv.c PULL swiTCH EXTERIOR LIGHT I‘ OUTSIDE TELEPNONE
-$- TURE CONNECT:
i DUPLEX CONVENIENCE Fe remiow
F@ OUTLET .
B cnviee panes TRLEVISION CONNECTION
WATERPROOF . ,
%.,. CONVENIENCE OUTLET YUZLZR POvER PANEL s /mgv:;c\
CONVENIENCE OUTLET
}:@,‘ 2 T o s UTheLe S SINGLE-POLE SWiTCH [ EuEwoncewme
%. RANGE OUTLET S, DOUBLE-POLE SWTCH FLUORESCENT CEILING
IXTU
CONVENIENCE QUTLET
=A wiTH SWITCH SJ THREE.WAY SWITCN :lLU:R.!'SC!N7 wALL
L L mxrw

ELECTRICAL SYMBOLS WITH WHICH YOU SHOULD BECOME
FAMILIAR, 29
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EXERCISE

PORCH

BEDROOM NO 1

BATH

BATH

DINING ROOM

KITCHEN

HALL
CcL CcL

BEDROOM NO 2

-

-

—

ct

BEDROOM
NO 3

CLI

LIVING ROOM

| e

IED STORAGE

GARAGE

INDICATE THE NUMBER OF GENERAL PURPOSE, SMALL APPLIANCE, AND
INDIVIDUAL CIRCUITS NEEDED. ALso, LOCATE ALL OUTLETS, SWITCHES,
AND OVERHEAD LIGHTS USING THE PROPER SYMBOLS.




‘ UNIT: Basic Electricity

LESSON 3: Safety Practices to Frevent Electrical Accidents

Need:

When working with electricity, the worker must accept impor-
tant responsibilities to prevent on-the-job injuries. A
property owner must make certain proper equipment, the equip-
ment is maintained and that people in the area are safe.

Responsibility for safe working practices rests with the
worker.

Objectives:
l. Following this lesson, each student will be able to iden-
tify those practices which are necessary to prevent on-
the-job injuries.

2. Given certain accident siuations, each student will be
able to identify the necessary action needed.

Interest "pproach:

Discuss an electrical accident situation and have each
student or groups of students come up with what they would do
‘ if they came upon the accident.

Ask how much electricicy it would take to severely injure or
kill a person. Write the answers down somewhere on the board
and compare to the facts later in the lesson.

Have the students describe their "most shocking" experience
and tell why it happened and how it might have been
prevented.

Key questions, problems Teaching techniques and
concerns information
1. what is the key to a. Show overhead.(0OH-1)

electrical safety?
b. Think-all situations deal
with practical appli-
cations and common sense.

2. What are the effects a. 60 cycle a.c. current
of electricity on passing through a person
a person? will have the following

effects: (OH-2) (OH-3)

1. At about one
milliamp (.001 amps)
the shock may be
felt.

33




3. Freeing a victim
who is in direct
contact with
electricity.

4. What are some other
safety suggestions?

34

2. At aborvt tenmilli-
amps (.010 amps) the
shock may be severe
enough to paralyze
muscles so a person
cannot release the
conductor.

3. At about 100 milli-
amps (0.100 amps)
the shock bay be
fatal if it lasts
for one second or
more.

The amount of shock
depends on conditions at
the time and place of
contact.

The wetter the environment
the more easily shock may
occur.

When shock occurs,
breathing may stop.
Breathing may resume
after a short period of
artificial respiration if
shock is not too severe.

The first person at the
accident should shut off
the electricity as soon as
possible 1If unable to do
this, the victim should be
removed from contact as
soon as possible.

NEVER use your bare hands
to pull a victim away from
electrical contact.

Use a dry board, dry rope,
Jeather belt, coat,
overalls, or other non-
conductors.

Give artifical respiration
until a doctor or medical
aide arrives.

a. Do not tap into live
wires.



Wear eye protection.
Use all tools correctly.

Never use extension cords
that show wear and tear.

Before working around
electricity, remove all
rings, watches or other
metal objects to prevent
electrical burn.

Do not replace a fuse or
throw a circuit breaker
until the cause of trouble
has been found and
corrected.

On wiring jobs, two
persons should always work
together.

Remember the ABC s of
#iring--Always Be Careful.

Provide a handout of
safety practices for each

‘ student.

Application and Followup:

1. Provide practical wiring accident situations and have
students discuss how they would react under the same
circumstances.

2. Demonstrate, using correct procedures, how to free a
person who is in contact with an electrical service.

3. Demonstrate artificial respiration.

4. Have students practice with wiring safety situations
they may face when worki.ig with electricity.

5. Have a person frocm the power company talk to *he
students about electrical safety.

6. A home safety survey could be conducted by the students.

References

Goodheart/Wilcox, House Wiring Simplified




Oh-1

BE CAREFUL
@ STAY
ALIVE!
ELECTRICITY PACKS A TERRIFIC WALLOP. USE YOUR
HEAD. THINK, STAY ALIVE.
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OH-2

ELECTRICAL SHOCK RESULTS WHEN
YOUR BODY CONNECTS
A "HOT’ WIRE TO GROUND

S
METAL KET
\‘(.~

8,

/

WET OR " -
DAMP FLOGR —_
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0.2

0.1

®
AMPERES

0.01

001

OH-3
PHYSIOLOGIC EFFECTS
OF ELECTRIC CURRENTS

SEVERE Bu’Ns AND BREATHING
Stops

DEATH

EXTREME BREATHING DIFFICULITIES
BReATHING UPSET & LALORED
SEVERE SHOCK

MuscuLAR PARALYSIS

CannoT LET Go

PAINFUL

MiLD SENSATION

THRESHOLD OF SENSATION




UNIT: Basic Electricity
‘ Lesson 4: Electricity from Plant to Farm
Need :

Electrical bills keep getting larger and larger. The cost of
electricity is determined, to a large degree, by the manner
in which it is produced at the power plant and how it is
transmitted from the plant to the farm or home. Knowing how
electricity is transmitted will help to understand the cost
of electricity.

Objectives:

l. Given a diagram of a plant to farm electricity plan, each
student will be able fill in the voltages and paths
correctly to get amperage from an electrical power plant
to the place of use.

2. Giver a typical electric meter as a measuring device, each'
student will ove able to read and reccrd correctly the
amount of electricity used through that meter and deter-
mine a total cost for the electricity used.

Interest Approach:

Ask the students how many volts are carried on the
. transmission lines that come out of Colstrip on the Montana
Power Co. lines. Show pictures or diagram if possible.
Allow all students to respond. Write the answers down and
review them as you get into the lesson. Show overhead.(OH-1)

Key questiors, problems Teaching techniques and

concerns information

1. .ow is electricity a. Generators produce
produced? electricity as they are

powered from outside
sources which include:
1. Water (hydro)
2. Steam (coal-fuel)
3. Uranium (nuclear)
4. Wind (small amounts
only)
5. Sun (solar, small
amounts only)

2. Generally, how much a. Most generators produce
electricity is from 10,000 to 20,000
produced by the volts= 13,500 volt

. generators generators are the most
in the power plant? popular.




How does electricity
get from the source
to the point where
it is used?

How is the electricity
that we use in our
homes is reduced from
7,200 volts to 120 or
240 volts?

What is an electrical
meter used for?

11

b.

40

Only 240 volts are used
for most electrical appli-
caticns.

After the electricity
leaves the generator step-
up Transformers increase
the voltage to 69,000
volts, 345.000 volts, and
up to 500,000 volts in
some cases.(OH=2)

This increase or step-up
in voltage is necessary
for efficient transmission
of electricity over long
aistances.

Remember from the defini-
tion of voltage that volt=-
age is electrical pressure
To get more electricity
over the line, more pres-
sure is ..eeded.

After the elctricity has
reached it“s destinaticn,
trausformers are used once
again at a step-down sub-
station to reduce the
voltage to about 7,200
volts for distribution to
rural and city areas.

The individual electricity
user will get 7,200 volts
delivered to the point of
use. (ie. farm, home, etc)

Another transformer is
used At the farm or home
to reauce the voltage to
120 or 240 volts and
metered out to the cust-
omer, ((4-3)

Most applications now re-
quire electrical lines to
run underground from the
transformer to the meter
and distribution panel.

Electricity must be mea-
sured in amperes to deter-
mine the amount used.




6.

7.

Bow do you read an
electric meter?

How do you d2termine
the amperage used?

This will give the elctiric
company a basis on which
to change for it’s elect-
ricity.(OH-4)

The unit of measure for
clectrical erergy is the
Kilowatt-Hour.

Th2re are two types cf
meters: (OB=5) {DOH-6)
1. 0Odometer type
register
2. Po:nter type register

Odometer type register-
read as you would any
anulti~digit number-from
left to right.

Pointer type register
meter (OH=7)

1. First read the number
nearest pointer on
riaht hand dial.

2. Read last number
passed on second dial
(counter clockwise).

3. Read last number past
on third dial from the
right(clockwise).

4. Read last number
passed on fourth dial
from the right(counter
clockwise).

All meters have a Kh
value~-number of kilowatt-
hours used per disk rev-
olution. {OH-8)

Count the number of disk
rotations and multiply by
the Kh factor. Then
multiply by the time
counted in hours. This
will give you kilowatt-
hours of electricity used.

Multiply the kilowatt-
hours of electricity used
times the company rate to
find the cost of the
electricity used.




C. Show several examples on
the chalkboard or over-
head.

d. Have students do some ex-
amples on the board and
calculate kilowatt-hours
and the cost.

application and Followup:

1. Have students fill out a worksheet on electricity from
power plant to their farm or home.

2. Assign students to read their own home meters and
calculate the cost of electricity over a specified period of
time.

3. Hand out a problem sheet that deals with reading meters
and figuring cost of electricity.

4. Take a short fielZ trip and iocate a substation, pole
transformer, meter, etc. A slide series could be used.

References:

AAVIM, Understanding Electricity and Electrical Terms

Vocational Instructional Sedrvices: Ag. Mech. curriculum
material. Stillwater, Oklahoma.
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HOW ELECTRICITY GETS TO THE FARM
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THE UNIT OF MEASURE FOR ELECTRICAL
ENERGY IS THE KILOWATT-HOUR

ELECTRICAL ENERGY IS
MEASURED IN
KILOWATT-HOURS




' ODOMETER
TYPE REGISTER

OH-5 & 6
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OH-7

READ THE METER

(a) READ NUMBER NEAREST POINTER ON RIGHT HAND
DIAL AND RECORD- 5

(b) READ LAST NUMBER PASSED ON SECOND DIAL
AND RECORD ON LEFT OF FIRST NUMBER- 45

(c) READ LAST NUMBER PASSED ON
THIRD DIAL AND RECORD- 245

(d) READ LAST NUMBER
PASSED ON FOURTH
DIAL AND RECORD-

READ FROM RIGHT TO LEFT

PROPER METHOD OF READING POINTER-TYPE REGISTER,

START WITH RIGHT HAND DIAL AMD FOLLOW STEPS AS
SHOWN,




THE Kh VALUE ON METERS IS THE NUMBER
OF KILOWATT-HOURS USED
PER DISK REVOLUTION

METAL DISK

54
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UNIT: Basic Electricity

Lesson 5: Electrical tools, Material, and Controls

’ Need:

Any task is easier to perform if the worker knows how, when
and where to use the appropriate tools and materials. work
is more enjoyable if a person knows how to use the tool and
equipment properly.

Objectives:

1. Upon completion of this lessnon, each student will be able
to identify by sight all of the tools necessary for simple
electrical work which include: pl:ers screwdrivers, dril-
ling equipment, sawing and cutting tools, soldering
equipment, wire strippers, measuring tools, fish wire, and
other miscellaneous tools.

2. Given the individual devices necessary fcr wiring, each
student will be able to identify i{ by sight and use the
names correctly in placing an order for electrical sup-
plies. These will include conductors: boxes and covers,
switches, receptacles, fuses, and the common types of |
electrical wire. |

3. Given a common farm situation, the students will be able
to identify the different types of electrical control
‘ devices that could be used to make the operation more |
efficient and convenient.

Interest Approach:

Lay out a few electrical tools, receptacles, switches, or
boxes and have students discuss what they are or what *hey
do. Have examples of all items handy so students can example
them as they are discussed during the lesson.

Key .juestions, problems Teaching techniques and
concerns information

l. WwWhat tools and a. Show all overheads which
equipment are "'sed deal with tools.
for electrical work?
b. Hand out the tools and
allow students to examine
them.

c. Pliers
1. Slip joint
2. Linemakers

. 3. Side cutters




4. Diagonals
5. Long nose
6. Curved jew

Screwdrivers(insulated
handle)
l. Conventional straight
shank
2. Phillips
3. Stub nose

Drills
1. Povxer drill
2. Ratchet brace
3. Auger bit
4. Expansion bit
5. Twist drill
6. Masonry bit

Cutting tools
1. Crosscut saw
2. Keynole saw
3. Hack saw
4. Power saw

Soldering equipment
l. Paste

2. Solder

3. Soldering gun
4, Electric iron
5. Propane tocch

Strippers
l. Wire strippers
2. Cable strippers

Measuring tools
1. Extension rule
2. Push-pull tape rule
3. Steel tape

Fish wire
l. Steel fish tape
2. Polyethylene fish tape
3. Wire pulling lubricant

Other tools:
l. Pipe cutter
2. Test light
3. Pipe reames
4. Wood chisel
5. Conduct bender



2. What conductors
are used for
electricity?

3. How are electrical
wires identified?

4. What types of junction
boxes are used in
electrical wiring work?

S. 1Identifying the covers
used in wiring.

| 6. What types of switches
are used in electrical

wiring?

|

|

|
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Most conductors are copper
or alluminum wire.

Current-carrying capa-
cities of conductors are
relative to wire size.
(Show overhead and hand
out current-carrying
capacity chart.)

Wires are identified by
size and use.

Handout wire and cable in-
sulaticn chart.

All wires must rueet Na-
tional Electric Code.

Show overhead of various
types of wires.
1. Single wire conductors
2. Two wire conductors
3. Cords

Show overhead cn box types
as well as some actual
junction boxes.

Boxes include

1. Square junction

2. Octagon *unction or
ceiling outlet

3. Switch or outlet

4, sSurface mount-used
with conduit-({show
overhead on conduit)

Show overhead on covers,
Discuss what each is for.

Show overheads on switches
Discuss how switches work.

Types:

l. Single pole~designed
to turn on or off one
light or appliance
from a single location
a. Snap single pole
b. Quiet type-uses

uces mercury
c. Delayed action-
after switch is




turned off,the
light will remain
on for 30 to 60

‘ seconds.

d. touch switch-push
button type for
house wiring

e. Canopy switches-
used on portable
ccerds

f. Feedthrough
switch-also
used on cords

2. Three-way switches-3-
wire switches are used
to control lights from
2 different locations.
Two 3-way switches are
required.

3. Four-way switches-used
when 1light control
from 3 or more places
is required.

4. Dimmer switch-used to
switch a light from
from bright(100%) to

‘ dim(approx. 25%).
Install as a regular
switch.

5. Interchangable devices
-these permit flex-
ibility in an elect-
ric